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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a dot marking 
method for enabling accurate formation of a microscopic 
dot, which is superior in visibility and has a singular form. 



SOLUTION: A laser beam balanced by a beam 
homogenizer 3 is passed through a liquid crystal mask 4 
and is divided, the energy density of the divided laser 
beams is set at a density of 1.0 to 15.0 J/cm2, each 
laser beam which passed through the mask 4 in each 
one dot is reduced by a lens unit 6, so that the longest 
length of the one dot is formed with a length of 1 to 1 5 „ 
m and the image of the dot is made to form on an article 
W to be marked to form a dot mark. The dot mark 
obtained consists of a single dot mark in each laser 
irradiated point, the length of the central part of the 
above mark which extends along the surface of the rising 
part swelling upward from the surface of the article W is 
1 to 15 „m, the height of the swelling part is 0.01 to 5 „ 
m and, even through the dot is microscopic, it is formed 
into an even form and is superior in visibility. 
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^S»^t,#lLT, ^£>[HI£r*&£0. 0 1- 
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K v hM§fc9<£> 1 2S$^5 0-2 0 0 0 MmT'W: 
t^5T»5. SEfctt. SffEb'-A^n^y-f^ft 
5 tHtrBHfftffiTXiz 4 t^BBfiPplPS^O^c^ii^T 

$ yoo-i omizwii£~Tz>!&m&$>z>a frfrz>mm~c 

[0 0 5 7]±EU-A^D77<i«»S5lt BUlS 
K— A*^S>*--f If 3 tCcfc 0 ?M$njtX^M-ig 

b^Th'J !y^X«JCl2«L/Tbf-AyP7r-r;^8l 
[0 0 5 8] i3Stf@4H *KM*ffitCJ:0^filc$ 

30 rt^ e mmi*AFM\z<i:K)mmi,friLfcm'v& 

0, H4ttl^i;<AFMt:J:r)fiSLfc»rffi0T*S. 

& h ^tf)*#£te3. 6/im^iT»0, # 
KyhlBBItt4. SymiLL Ctl6<OH^6 
T^cfcSJC, ###*XAW<&«ffiKtt«|i^X*4 

^ § a ^ i c l t ft t u $ n ^ i/ - if tf - a r i <7) b§ n 

* 1 hv-^£LT«9»5±SB«FlB5Fl 0-4 0 

£ !f b'-Ac^X^^-^Sre— A*^:>?^-f If 

[0 0 5 9] *589ifc:«3«/htt hT-^fii-ffi 
te> SE2ELfct*3 0, ^c- J£ v - ^ > ^ n D n wco ^® K 

so o. cnti, &a<D*»je*A^e 
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[o o 6 o] gjs-ni i 6vi, .^ffimizckvmmzn 

tt, 

tftSK : Nd, Y AG lx— -if 
U— tf&fi : 5 3 2 nm 
^E— H :TEM00 
¥i^ai^J : 4W @ lKHz 

/t;UX"H :50ns @ 1 KHz 

[0 0 6 1 ] *5SWC0HJSJcftfc0 !f tf— 

ACDKSSr, 3 5 5 nm, 5 3 2 nm. 
1 0 6 4 nmC0 3i!0 <h U |gMT£#^<Z)*;K#l£ 
*<DVcJ&m<DZ:Z:<* X*;i/^-^ig£;0. 14-3. 
1 J/cm2 , A;UX(S* 10 — 7 0 0 nm&tX2 0 p 
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♦AttffigtCOHTfi. 5 3 2 nmi 1 0 6 4 nm<hT 
|p|i;«f6]^aa!l$nfco La>U 5 3 2 nm«g^ 

Atf)i£fi£3 5 5 nmtcT-5£. y'J^y^il^ 
X\ **JS«TttU—1ft*-A<DiSS*5 3 2 nmtU 

[0 0 6 2] **Jfi«tc:*l>Tfl6fflT^U— tfbf 
-AtLTH YAGIz-lf^JIJSl, YV0 4l/-lf 

[0 0 6 3] 0 5-01 7H±fB-7— *>y*fr^tn* 
T, * 1 USt^ft'JXATOSffliCiJtSns 1 H 

[0 0 6 4] 
[XI] 





< win) 


(J/cm 1 ) 






7 . 2 


1.19 






7 . 2 


1.42 


^± 


f*J&«3 


7, 2 


1.67 




it«fc«l 


7. 2 


0.96 




£j|fcW4 


3 . 6 


1.50 






3 . 6 


2.00 






3. 6 


2.50 






3. 6 


3 . 10 






3 0 


0.29 




lt««3 


3 0 


0.43 




Jttt«4 


2 0 


0 . 14 


H± 




2 0 


0.29 




lt««6 


2 0 


0.43 j 





[0 0 6 5] @5I1 ±K,ntetil if SkfUZ so T*SftfXAWfi)gIl;H7 hv— *>^<fcltLfc4: 
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[0 0 6 6] 0 6R«H7lt ±fBHM^J 2 2Sc££ 3 (D& 

MoT, ±*JcK<|^Ufcllsn«ltt<OHlSWS:« >° 

[0 0 6 7] H 8 ^*TJt«« 1 Ttt. -hlBUJS^J 1 - 
3tm—<D\iy (M©-MS^7. 2 Mm) 

T&£tCfcfl|:bb-r> X*;U^-***«0. 9 6 « 
1. 5) J/cm2 T^^fe^, **ffif£te*#ft:[H]R& 

[0 0 6 8] m9lZ7jK-r±lfcmMm4<D-?—*>tfgiflr 
$ i2fi£) 3. 6 MT*£fC ± 

# k: lu ram ftjg l rzmmmm \z2^\z »m s * 

[0 0 6 9] HI ORtfBl lfeL ±JB*3Sfifl»J5X^6 

^l/Tl^c PIHtcfctUi, ±IH3ISSWI1 
±**cK<»jBUfc»n*«©»je«tfl|*T*r), * 

So 

[0 0 7 0] HI 2tt±E^JS«7 0V-*>i/ftfl:fc 
T¥«#^X/NWCDj|®K: bV-^>^£JELfc<!: 
^co hv-^»ffi£^<DTfte£^LT^*. ^Hd 

[0071] B13-H17 K^ST Jfctfcfll 2 - 6 tt, S 

-;H7-J©JS (*«»^XAW<Z)«Stc:»^&»^: 
1 — 1 5 um^m^X^^fcsb, ^(DMt&tDm&I 

\zmt)*?*%w<DmffiM£m*z_te\,^ mzmi 3 
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rzs3 T~imm*!k&<Dmmiz&m<Dm^mvtwf&mt 

«Bttlc«*. 
[0 0 7 2] jfic. H 1 7 (C^-Tit^I 6 BM2JAf¥ 

fc*#^fc», *»&SBttWlfi!Sns. fct> Z. 

[0073] h i 8 te±mmmm&ztttgimz:. & k v 

K7hO-M$^3. 6/imM7. 2/zm) 
X^M 2 —**** 1 . 0J/cm2Et±T*§CtW 

[0074] t^i i 3 -h 1 8 , ±mmmm i-7s 
exit ««l 1 ~ 6 & *> &tf<d z. t fim%n?£ z> o 

tCcfc 0 fg^cDHW ^Er- K ^BBM S <h H A 5 o 
[0 0 7 5] © m— M2<Dm&ffl%:Mf&~tZ>\Zfc. K 
>y hT-^^^VjN^^^^t^X^^-f^^^ 

[0 0 7 6] <3> &S;*;^£<D K*y h"7-/7Tfl i^-f 
ct^Tt), K7hV- ^7(0^^3. 
[0 0 7 7]® *S^:$$^±C7) K-y ^"TIHI 

3 0 um© H7 h7-^g©rai:#ftt§ 0 cniiy'J 

[0 0 7 8] 3&^*«lfc^6 1 *¥&WlZ&&<D\ty h7 

-?<D±$m'wm&. mm$t<Dmmzmi£tz>&m 

<D^-*>>?$kft*WLfe'tZ>^h\Z&r)^ mmzK-o-fc 

[0 0 7 9 ] H19I1 ±El/- tf^-*>^««l«) 
ttaco^^, ffi(7)f±m^^M-ttT/i;U7,*i(0^^9 0 n 

OX^;U^-S?S^^S^^^te^^^^±tcyn»y h 
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[0 0 8 0] Z\ZT\ F7h7-^0?- + >^ffil: 
»^£:ft;*^-f££:, 2 urn, 4 Mm, 6 Mm, 8 Mm, 

10MmR«14MmO61Sl:S«l/fc. H«4> 
tC^ttS^n-y FO&2 /zm, A«6m 
m, xte8 Mm, OJil 0 Mm, •te 1 4 m m<£> F *y F 

[0 0 8 1] (HiEi^OS^-e^^Jc^tc, /i;ux*s^5 

0ns^e90ns^mt, 2R&4 um<D&L 
/Jx& F^-^lCgSLTte, X*;^-iS^3. 0 io 
-11. 0 J/cm2 <0«H"C-t©*jB»3*<iiJlP-r* 
^tOTMPTfr*. ^^6-14 Mm(7) F>y h7-^C 
1LTH X^M-gg^6. 0 — 8. 0J/cm2 

[0 0 8 2] @1 8Wil 90^77*^, #%BJtC 

tt, /t;i/X«s, x^M-S^^v-^>^@[:» 20 

T3r:£<0«rf8s (fiS) <hig£ (Hdb) tSr#r*«/h 
tlo^S^fl^ft^ F*y hT-^^Mt^Ci 

[0 0 8 3] i2 0(l *5£WJjm\Z<kZ> by FV-* 

ens F*y hy-^Jcisx^^ia^JttSi^bT 

2DZ1— F<Dif£ickJu KyMS©ffi*tfii^2 30 
-^<£>i§£\ Xf-y(:feit5(il*«^± 1 Mm 
d<b fetes. 

[0 0 8 4] Sf*(DY-^>yM^Sfflt^^^lC 
\z by htCct DM$nsX¥^IA>TU$ *<z>« 
So 0 2 0 l:*t*»W*i£l:«t D »«3ftS F 

igct< F<y h*Mnct^T't§, 
[0 0 8 5] K±©iaW^6feM6*^j:ck5^, *58W 
(C^S F*y hv-/7M^K 7 F^-^^ffifCct; 

«JeJ_^gj?*<hfi£*cD3/2 0-1/10 Oco^^^co 
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-<h^T#S±tC, -t<0 F*y Fv-^ffiatfi^tcte^ 

[0 0 8 6] Sfc, **W<OK7 h-7-^^B9jfi<Z)rt; 
< F 7hv-^ s J: 0 fc:MBK«/Mt S 

[0 0 8 7] -rfcfc%, 
CD ffi^B#W(r^XAaSfCV-+>>/S:jg-r^<h^DD 

#c&ffl&KIB»$n5c:£:&<. ^XACOIiifif 

ffilO^XAID, f 7^1 D^C60^^{ C -^-^>^ 
[0 0 8 8] 3; it HOES ^/K-f^^— *tC*3^^T«, 

\z, &^y?z:£<Dmmzibm^m<D&m^-'?$:j:m 

[0 0 8 9] © —&<D<yx.;\frt><i:0&<<D? i y7i)i 
f#«E>nSo *5SM<0K^ hv— ^>^ffitcJ:n«, F*y 

S, *UX>f- ->a > 7 7 ^yZf<D 

[0 0 9 0] (3> »stafi*<l«-rSo ^^y^Sftg 

[0 0 9 1 ] ^B^tC^^TSfffS'&TfeSC^H, 
A«^HSffi(B2mm<D'5-&, 4#£^fflJ<B 1 mrnKtH* 
Ttt, -«©flc«**ai:^^:fftonT*56■r, fiitf^T 

[01] *%W<DWhby F^-*>yg«*«5W<Hc 
[02] -HSWU-lf fci-AlCcfcS F-y hV-ty^g 
[0 3] #«W#ftfCcfc0«jS3n* F-y h"7-*t0» 
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[0 5] H7-?»B0)AFMfi» 
[06] *««2K:J:* Kty hV-^il0AFMi! 
[0 7] 3lSS#fJ3 JCc£3 h7-^ii©AFMlf 

[0 8] ItttMl fCcfc^ hV-^»AFMlS 

WM0£iz:te0T&£o 10 

[0 9] 3US^J4(dJ:S hV-^JgfiCOAFMS^ 
K®0<h3£ffc0T&3o 

[0 10] iUfiW5^ck^ h7-^ii(OAFMl 

[0in *««6^ct*Ky h^-^mmo)AFum 

[0 12] *JS0«7fc:<fc£ h7-^lI©AFMl 

[0 13] tt»012^cfc^ hV-^H^AFMl 
MBi^S^iT^^o 20 
[014] it«0« 3 iCcfc* h7-^H(OAFMl 

[015] Jt»fi«J4^<fc^ Kry N7-^JgffiOAFM8 
§gWH0££#0T&£,> 

[016] jt««5icj:*H^ b^-^mm<DAFum 

[017] Jt«0J6*CJ:* K y h^il^AFMl 
[018] SfeKffl 1 - 7 XtfJfcRffJ l-6<^)H7h7- 

[0 19] ^Jfi«H-7atXJttt«l-6^45tt*U— 
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[020] hv-^jcct*x^a*t«-r 

[02 1] «£*©Hy NT-i7{Cct^^«^S:^-r¥ 
S0T'*^>o 

[02 2] K7 hv-if»j«aefc*W*«iBl»*H<?!) 

[02 3] n)B2a) hT-? »i«ft*t4#HT 
[02 4] RR3©K7 h"7-^»»«6StS#HT 
[02 5] ra*4(0Ky HT-?»|l»|tSt4#HT 
[02 6] hV-^»««|**-rat*HT 
[02 7] fWJS^ 6 CD Kry NT-^ifJJ^^fu^it 
[02 8] M7(0K7hv-^IlH^t4*it 
[02 9] ^S8©K7 KV-^IIPI^-riftlit 
[03 0] |q»9<Z>K? hv-^ilM^^tu^it 
[03 1] R*10©Hy hV-^»»ffi|S^"rfi<»:H 



1 

2 
3 
4 
5 
6 



[03] 



[04] 




00 



[nm) 




53.70 [Mm] 
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